Human Rad54 protein stimulates DNA strand exchange activity of hRad51 protein in the presence of Ca2+.
Rad51 and Rad54 proteins play a key role in homologous recombination in eukaryotes. Recently, we reported that Ca2+ is required in vitro for human Rad51 protein to form an active nucleoprotein filament that is important for the search of homologous DNA and for DNA strand exchange, two critical steps of homologous recombination. Here we find that Ca2+ is also required for hRad54 protein to effectively stimulate DNA strand exchange activity of hRad51 protein. This finding identifies Ca2+ as a universal cofactor of DNA strand exchange promoted by mammalian homologous recombination proteins in vitro. We further investigated the hRad54-dependent stimulation of DNA strand exchange. The mechanism of stimulation appeared to include specific interaction of hRad54 protein with the hRad51 nucleoprotein filament. Our results show that hRad54 protein significantly stimulates homology-independent coaggregation of dsDNA with the filament, which represents an essential step of the search for homologous DNA. The results obtained indicate that hRad54 protein serves as a dsDNA gateway for the hRad51-ssDNA filament, promoting binding and an ATP hydrolysis-dependent translocation of dsDNA during the search for homologous sequences.